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NETWORK PRINTING METHOD 



Technical Field 

The present invention relates to a network printing system, a network 
printing device and a network printing method for converting print data into formats 
suitable for printing devices that are connected to a network. More particularly, the 
invention relates to a network printing system, a network printing device and a 
network printing method for allowing use of printing devices having different device 
specifications connected to a network. 

Background Art 

Along with development in networking technologies, various information 
processing devices and peripheral devices have come to be connected via networks. 
Particularly, in a case where several printing devices are connected to a network as 
peripheral devices, the printing devices may have different device specifications. 

For example, an inkjet printing device and an electrophotographic printing 
device have different device specifications such as a print start position and a 
resolution. Further, inkjet printing devices that have different functions or that are 
provided by different manufacturers have different device specifications. This is also 
the case for electrophotographic printing devices. 

There is no problem in a case where only printing devices having the same 
device specification are connected to a network. However, if existing printing devices 



1 



are connected to a network, or a printing device with advanced functions is newly 
connected to a network, printing devices with various device specifications are 
connected to the network. 

In such a network printing system, for enabling each client to use printing 
devices having different device specifications, it is preferable to provide a server, and 
give the server functions for accommodating the printing devices having different 
device specifications. 

Figure 1 1 is a structural diagram of a first conventional network printing 
system. As shown in Figure 11, a server 100 is provided, which is connected to 
printing devices A, B, C and D via a network 110. Although not shown in the drawing, 
a number of clients are connected to the network 10. 

The server 100 stores individual settings, form formats 120, 122, 124 and 
126 for print configuration, device drivers 130, 132, 134 and 136, and the like, for 
printing on the respective printing devices A, B, C and D. As the server 100 receives 
a print request from a client via the network, the server 100 performs editing with a 
form format for a specified printing device, and creates print data with a device driver 
for the specified printing device, and then, sends the print data to the specified 
printing device. 

Figure 12 is a structural diagram of a second conventional network printing 
system. Device drivers in the server 100 are specified so as to be grouped according 
to common device or operable with a common program, and these common device 
drivers 138 and 139 are stored. This lightens the burden in design jobs that is imposed 
on printing device manufacturers and network system engineers. 

However, in these conventional technologies, form formats and device 
drivers are necessary for respective printing devices. Therefore, it is necessary that 
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printing device manufacturers or network system engineers design data and formats in 
accordance with device properties of the respective printing devices. As the system 
structure of the network becomes wide-ranging, the design jobs become troublesome. 
In some cases, product manufacturers and system engineers of the old systems cannot 
manage by themselves, and it becomes necessary to reconstruct the system and 
discard old resources. This leads to possibilities of increase in the cost burden and 
delay in the system introduction schedule. 

Disclosure of Invention 

Therefore, an object of the present invention is to provide a network printing 
system, a network printing device and a network printing method, which lightens the 
burden in design jobs that is imposed on printing device manufacturers and network 
system engineers. 

Another object of the invention is to provide a network printing system, a 
network printing device and a network printing method allowing operation of 
individual printing devices even when data and formats are designed without 
considering device properties of the individual printing devices connected to the 
network. 

Yet another object of the invention is to provide a network printing system, 
a network printing device and a network printing method for accomplishing reduction 
in system introduction cost by lightening the burden in design jobs imposed on 
product manufacturers and system engineers. 

In order to accomplish these objects, the network printing system of the 
invention is a network printing system with plural printing devices connected to a 
network, the system including: plural printing devices; and a network device for 
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converting print-request data sent from a print requester into a format for a specified 
printing device to create print data, and transmitting the print data to the specified 
printing device via the network, wherein the network device includes: a device 
information storage section for storing device information representing print 
specifications for the plurality of printing devices; a document definition file storage 
section for storing a document definition file representing a definition of a 
document; and a format converting section for converting the print-request data into 
the print format for the printing device based on the document definition file 
specified in the print-request data and the device information of the printing device. 

Further, the network printing device of the invention is a network printing 
device for conducting printing with a specified printing device among plural 
printing devices connected to a network, the network printing device including: a 
device information storage section for storing device information representing print 
specifications for the plural printing devices; a document definition file storage 
section for storing a document definition file representing a definition of a 
document; and a format converting section for converting, based on the document 
definition file specified in print^-equest data sent from a print requester and the 
device information of the printing device, the print -request data into the print format 
for the printing device. 

Furthermore, the network printing method of the invention is a network 
printing method for conducting printing with a specified printing device among 
plural printing devices connected to a network, the method including: creating print 
data by converting print -request data sent from a print requester via the network into 
a format for the specified printing device; and transmitting the print data to the 
specified printing device via the network, wherein the creating includes: retrieving 
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device information of the printing device specified in the print-request data from a 
device information storage section for storing device information representing print 
specifications for the plural printing devices; retrieving a document definition file 
specified in the print-request data from a document definition file storage section for 
storing a document definition file representing a definition of a document; and 
converting the print-request data into the print format for the printing device based 
on the retrieved document definition file and the retrieved device information of the 
printing device. 

In the system of the invention, even when the same form is printed with 
printers having different device information, device information of the printers is 
checked in advance to automatically generate print data. Therefore, the form can be 
printed without changing the form definition and/or redesigning the form for each 
printer. That is, data and formats can be designed without considering individual 
printer devices. 

Further, there is no need for dedicated software and a device driver for 
each device, and a new printer device can be easily connected to a network system. 

Moreover, the system of the invention allows system management in an 
integrated fashion and facilitates system maintenance. 

It is preferable in the invention that the network device acquires the device 
information of the printing devices via the network and stores the device information 
in the device information storage section. Since the device information is 
automatically acquired via the network, acquisition of the device information is 
facilitated. 

Further, in the invention, it is preferable to further include a client device 
that registers the document definition file in the network device via the network and 
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transmits the print-request data to the network device via the network. Document 
definition files can be easily registered via the network. 

Furthermore, it is preferable in the invention that the format converting 
section calculates a printable area of the printing device based on the device 
information, and calculates a print position of each item defined in the document 
definition file with reference to the printable area. In this manner, print data with a 
print position according to a printable area of each printing device can be generated. 

In addition, it is preferable in the invention that the network device 
determines whether the specified printing device is available for printing, and if the 
specified printing device is not available for printing, then uses device information 
of an alternative printing device to create the print data and transmits the print data 
to the alternative printing device. This enables a print job to be switched to a 
printing device other than the specified one, thereby allowing response to the event 
of a failure of the printing device, or distribution of print jobs among printing 
devices. 

Brief Description of Drawings 

Figure 1 is a structural diagram of a network system of an embodiment of 
the present invention; 

Figure 2 is an explanatory diagram for explaining a communication 
procedure of the network of Figure 1; 

Figure 3 is an explanatory diagram for explaining a device information 
registering operation of the network system of Figure 1; 

Figure 4 is an explanatory diagram for explaining a form definition file 
registering operation of the network system of Figure 1; 
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Figure 5 is a flow chart illustrating a flow of a print data creating process of 
a first embodiment of the invention; 

Figure 6 is an explanatory diagram for explaining operation of the network 
system in the process of Figure 5; 

Figure 7 is an explanatory diagram for explaining print data in the 
operation of Figure 5; 

Figure 8 is a flow chart illustrating a print data creating process of a second 
embodiment of the invention; 

Figure 9 is an explanatory diagram for explaining operation of the network 
system in the process of Figure 8; 

Figure 10 is an explanatory diagram for explaining print data in the 
operation of Figure 8; 

Figure 1 1 is an explanatory diagram of a first conventional network 
printing system; and 

Figure 12 is an explanatory diagram of a second conventional network 
printing system. 

Best Mode for Carrying Out the Invention 

Now, embodiments of the present invention are described in the order of a 
network printing system, a first embodiment, a second embodiment and other 
embodiments. 
[Network Printing System] 

Figure 1 is a structural diagram of a network system qf the first 
embodiment of the invention, Figure 2 is an explanatory diagram for explaining a 
communication procedure of the network of Figure 1, Figure 3 is an explanatory 
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diagram for explaining a device information registering operation of the network 
system of Figure 1, and Figure 4 is an explanatory diagram for explaining a form 
definition file registering operation of the network system of Figure 1. 

In Figure 1, a network station 1 receives a print request directed to a 
printing device and converts the data into print data having a format suitable for the 
printing device, and an application server 2 executes a print program, and the like. 
Printers 3 and 4 have different functions. 

The application server 2 and the printers 3 and 4 are respectively connected 
to the network station 1 via a network 6. Further, a number of client PCs (personal 
computers), which are print requesters, are connected to the network 6. 

The network station 1 includes a data receiving section 11, a data 
transmitting section 20, a document definition file storage section 12, a device 
information storage section 14, and a print data storage section 17. The network 
station 1 further includes a document definition file managing section 13, a device 
information managing section 15, a print data managing section 18, a printing device 
managing section 19, and a data format converting section 16. 

The data receiving section 1 1 receives data such as instructions for 
document definition file registration and instructions for printing sent from the 
application server 2 and device information sent from the printers 3 and 4. 

The document definition file storage section 12 stores received document 
definition files. The document definition file managing section 13 manages the 
stored document definition files. The device information storage section 14 stores 
received device information of the printing devices. The device information 
managing section 15 manages the stored device information files. 
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The data format converting section 16 generates print data according to a 
print request based on the document definition file and the device information. The 
print data storage section 17 stores the print data generated at the data format 
converting section 16. The print data managing section 19 manages the stored print 
data. 

The printing device managing section 19 manages connection with the 
respective printing devices. The data transmitting section 20 transfers the print data 
to the printing device 3 or 4. It should be noted that the respective managing 
sections 13, 15, 18 and 19 and the converting section 16 are implemented in the form 
of software executed by a processor. Further, the storage sections 12, 14 and 17 are 
formed of a storage device such as a memory. 

The document definition file storage section 12 stores form definitions, in 
which data portions to be printed are inserted. The form definitions define formats 
of forms such as order sheets. The document definition file managing section 13 
manages the form definitions stored in the document definition file storage section 
12 on an individual file basis. 

The device information storage section 14 stores device information 
obtained from the printing devices 3 and 4 in advance. The device information 
includes a "device name", a "connection address ", a "resolution", a "size", an "upper 
margin", a "lower margin", a "left margin", a "right margin", a "device control code 
converting filter", an "origin position", and the like. The device information 
managing section 15 manages the device information on an individual device basis. 

The data format converting section 16 retrieves a form definition file, 
which is associated with print^-equest data transferred from the application server 2, 
from the document definition file storage section 12 via the document definition file 
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managing section 13. The data format converting section 16 also retrieves 
information about a printing device specified in the print request from the device 
information storage section 14 via the device information managing section IS. 

The data format converting section 16 determines an actual print position 
and a print area according to information of the "resolution", the "size", the "upper 
margin", the "lower margin", the "left margin", the "right margin" and the "origin 
position" included in the retrieved device information. In addition, using the 
"device control code converting filter", the data format converting section 16 
generates format data through conversion into a code or a language that can be 
analyzed by the relevant printing device. 

The format data is stored in the print data storage section 17, and managed 
by the print data managing section 18 as a print cue. Then, the data is transferred to 
the printing device 3 or 4 specified in the print request via the data transmitting 
section 20, and is printed. 

As described above, the network station 1 acquires the device information 
of the printing devices 3 and 4, and converts data and formats into a format suitable 
for the specified printer according to the device information. Therefore, a system 
can be provided that allows system engineers to design data and formats without 
considering individual devices. Further, a device can be provided that can be easily 
connected to a network system without device (server and printer) manufacturers 
developing dedicated software or a device driver for each device. 

The embodiment of the invention is described further. Figure 2 is an 
explanatory diagram for explaining the network system of Figure 1. As shown in 
Figure 2, this network system is formed of a standardized system referred to as the 
OSI (Open System Interconnection) Reference Model, and composed of seven layers 
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including a data link layer, a network layer, a transport layer, a session layer, a 
presentation layer and an application layer. 

To notify device information, the session layer, the presentation layer and 
the application layer, which are upper layers of these seven layers, are used. In 
Figure 2, device information is notified from the printer 3 to the network station 1 
using FTP (File Transfer Protocol). 

First, as shown in Figure 3, the network station 1 obtains the device 
information of the printing devices 3 and 4 and stores the device information in the 
device information storage section 14. For example, when the printing device 3 is 
powered on, the printer 3 requests connection to the network station 1 using the FTP 
protocol, as shown in Figure 2. When the connection is established, the printer 3 
requests transmission and transfers a device information file described in the XML 
description language and an XSL file defining meanings of XML tags for analysis of 
device information. 

As shown in Figure 3, the device information of the printer 3 includes 
respective setting values for the "device name", the "connection address ", the 
"resolution", the "size", the "upper margin", the "lower margin", the "left margin", 
the "right margin", the "device control code converting filter" and the "origin 
position". 

Next, registration of a form definition file is described with reference to 
Figure 4. Assuming that an order sheet is printed, for example, a system engineer 
creates a form definition file including data items and attributes that are necessary 
for producing the order sheet, and the form definition file is transferred from the 
application server 2 to the network station 1 in advance to be registered, as shown in 
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Figure 4. The network station 1 stores the transferred form definition file in the 
document definition file storage section 12. 

As shown in Figure 4, in the case of the order sheet in this embodiment, for 
example, data and attributes of the document definition (form definition) file are 
composed of a "title", an "orderer*s name", an "order number", a "product name 
code", a "delivery date", an "order quantity", a "unit price", a "sum", and the like, 
and as their attributes, attribute information such as "origin information", a "start 
position", a "width", a "height", a "color", a "frame" and a "text decoration" are 
defined. A system engineer can create a document definition file without 
considering properties, and the like, of printers. 

Using such device information and a form definition file, a format of 
print-request data is converted as described below. 
[First Embodiment] 

Figure 5 is a flow chart of a process in the network station of Figure 1, 
Figure 6 is an explanatory diagram for an operation of Figure 5, and Figure 7 is an 
explanatory diagram for a print data creating process of Figure 5. 

(SIO) Print initiation is carried out in the network station 1 by the 
application server 2. The data receiving section 1 1 in the network station 1 receives 
a data portion. At this time, the received data DR includes a name of a relevant form 
definition file, a name of a printer used for printing, print request data, and the like. 
The data receiving section 1 1 sends the received data to the data format converting 
section 16. 

The data format converting section 16 is activated when a device specified 
in the request is a printer, and waits for completion of reception of the print data. 
Once the data format converting section 16 has received the print data, as shown in 
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(2) in Figure 6, the data format converting section 16 analyzes the print data. Then, 
the data format converting section 16 sends a query to the document definition file 
managing section 13 with the name of the form definition file included in the print 
data to search for the relevant form definition in the document definition file storage 
section 12 ((3) in Figure 6). Further, the data format converting section 16 sends a 
request to the device information managing section 15 with the name of the printer to 
be used for printing included in the print data to obtain device information of the 
printer to be used for printing ((4) in Figure 6). It should be noted that, if the 
relevant form definition file and/or the device information are not registered in the 
storage sections 12 and 14, "Error" is notified. 

(SI 2) Subsequently, the data format converting section 16 checks the 
origin position from the obtained device information, and calculates a printable area. 
Namely, the data format converting section 16 checks the "origin position" from the 
device information of the printer, and calculates a printable area (size) based on the 
information of the "size", the "upper margin", the "lower margin", the "left margin" 
and the "right margin". 

(S14) With respect to this printable size, a printable position for each data 
on the printer is calculated based on the positional information found in the data 
items and attributes in the form definition. For example, as shown in Figure 7, it is 
assumed that the "size" in the device information is 20 cm in an X direction and 30 
cm in a Y direction. Further, it is assumed that a specified position of a certain 
character in the form definition is 1.0 cm in the X direction and 29.0 cm in the Y 
direction, and a height of the character is 1.0 cm. Meanwhile, assuming that right 
and left margins are respectively 1 .0 cm, and upper and lower margins are 
respectively 1.5 cm for the printable area calculated from the device information. 
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only 27.0 cm is available in the Y direction. Therefore, for printing this character, 
the height of 29.0 + 1.0 = 30.0 cm is reduced to 27.0 cm (90 %). Considering the 
overall balance, the height of the character is also reduced from 1.0 cm to 0.9 cm, 
and the specified position of the character in the Y direction is changed to 26.1 cm. 
With respect to this calculation, a number of dots is calculated such that, if the 
resolution is 400 x 400 dpi, then the height of the character is fount to be 400 x 0.9 
/ 25.4 = 14 dots and the specified position of the character is found to be 400 x 26.1 
/25.4 = 411 dots. 

That is, each data n is taken from the print-request data, and an output 
position in the form definition is checked. Then, a print start position for each data 
is calculated using a ratio found from the printable area obtained from the device 
information, and print data is created using the print start position and the height of 
the character. Thereafter, a data pointer n is incremented by "1", and whether the 
data has been finished is determined. This is repeated by a number of times 
corresponding to the number of print-i*equest data. 

(SI 6) The calculated printable position (the print start position and the 
height of the character) is converted into a data file that can be recognized by each 
device using the "device control code converting filter" in the device information. In 
this case, the printable position is converted, for example, into a document 
description language such as HTML (Hyper Text Markup Language) or XML 
(extensive Markup Language), or a program or emulation data such as Java Applet 
data, and is used as parameters for creating a print data file. The created print data 
is passed, together with a character code, to the print data managing section 18, and 
is stored in the print data storage section 17. 
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(SI 8) The stored print data is passed to the printing device managing 
section 19. The printing device managing section 19 checks the status of the 
relevant printing device, and transfers the data to the data transmitting section 20. 
The data transmitting section 20 sends the data to the printer device 3. Thus, the 
printer 3 prints the data. 

As described above, in the system of the invention, even when the same 
form is printed with the printing devices 3 and 4 having different device information, 
the device information of the printing devices 3 and 4 is checked in advance to 
automatically generate print data. Therefore, the form can be printed without 
changing the form definition and/or redesigning the form for each printer. 
[Second Embodiment] 

Figure 8 is a flow chart of a process in the network station of Figure 1 of the 
second embodiment. Figure 9 is an explanatory diagram for an operation of Figure 8, 
and Figure 10 is an explanatory diagram for a print data creating process of Figure 8. 

Figures 8 through 10 illustrates a case where, when data from the 
application server 2 is to be printed on the printer 3 as in the first embodiment of 
Figures 5 through 7, and the printer 3 is not available for printing due to any cause, 
the printing device managing section 19 searches for the alternative printer 4 
available for printing, and the print data, which has been ready for transmission, is 
converted for the printer 4 to be printed on the printer 4. Explanation thereof is made 
below using the process flow of Figure 8 and with reference to Figures 9 and 10. 

(S20) Print initiation is carried out in the network station 1 by the 
application server 2. The data receiving section 11 in the network station 1 receives 
a data portion. At this time, the received data DR includes a name of a relevant form 
definition file, a name of a printer used for printing, print-request data, and the like. 
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The data receiving section 1 1 sends the received data to the data format converting 
section 16. 

The data format converting section 16 is activated when a device specifled 
in the request is a printer, and waits for completion of reception of the print data. 

(S22) Once the data format converting section 16 has received the print 
data, the data format converting section 16 analyzes the print data. Then, the data 
format converting section 16 sends a query to the document definition file managing 
section 13 with the name of the form definition file included in the print data to 
search for the relevant form definition file in the document definition file storage 
section 12. Further, the data format converting section 16 sends a request to the 
device information managing section 15 with the name of the printer to be used for 
printing included in the print data to obtain device information of the printer to be 
used for printing. It should be noted that, if the relevant form definition file and/or 
the device information are not registered in the storage sections 12 and 14, "Error" is 
notified. 

(S24) Subsequently, the data format converting section 16 checks the 
origin position from the obtained device information, and calculates a printable area. 
Namely, the data format converting section 16 checks the "origin position" from the 
device information of the printer, and calculates a printable area (size) based on the 
information of the "size", the "upper margin", the "lower margin", the "left margin" 
and the "right margin". 

(S26) With respect to this printable size, a printable position for each data 
on the printer is calculated based on the positional information found in the data 
items and attributes in the form definition. That is, each data n is taken from the 
print-requested data, and an output position in the form definition is checked. Then, 
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a print start position for each data is calculated using a ratio found from the printable 
area obtained from the device information, and print data is created using the print 
start position and the height of the character. Thereafter, a data pointer n is 
incremented by "1", and whether the data has been finished is determined. This is 
repeated by a number of times corresponding to the number of print^equest data. 

(S28) The calculated printable position (the print start position and the 
height of the character) is converted into a data file that can be recognized by each 
device using the "device control code converting filter" in the device information. In 
this case, the printable position is converted, for example, into a document 
description language such as HTML (Hyper Text Markup Language) or XML 
(extensive Markup Language), or a program or emulation data such as Java Applet 
data, and is used as parameters for creating a print data file. The created print data 
is passed, together with a character code, to the print data managing section 18, and 
is stored in the print data storage section 17. 

(S30) The stored print data is passed to the printing device managing 
section 19. The printing device managing section 19 checks the status of the 
relevant printing device. As shown in Figure 9, the printing device managing 
section 19 is provided with a printer status table PST that indicates the status 
(abnormal, normal) of each printer. The printing device managing section 19 refers 
to the printer status table PST to check the status of the relevant printer. If it is 
determined that the relevant printer is not available for printing (for example, 
abnormal), the printing device managing section 19 finds an alternative printer (the 
printer 4 in this case) and notifies the name of the alternative device to the print data 
managing section 18. As the print data managing section 18 recognizes the 
alteration of the device name, the print data managing section 18 requests the data 
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format converting section 16 to regenerate the print data. Returning to step S22, the 
data format converting section 16 regenerates the print data based on the notified 
device information. 

(S32) On the other hand, if it is determined that the relevant printer is 
available for printing based on the printer status table PST, the print data is 
transferred to the data transmitting section 20 via the printing device managing 
section 19, and then transmitted to the altered printer device 4, Thus, the printer 4 
prints the data. 

As shown in Figure 10 for example, a case is considered where the 
calculated print data for the printer 3, as in the first embodiment, is switched to the 
printer 4. It is assumed that, for the printer 3, the "size" is 20 cm in the X direction 
and 30 cm in the Y direction, the "left margin" and the "right margin" are 1 cm, and 
the "upper margin" and the "lower margin" are 1.5 cm. First, the device information 
of the printer 4 is obtained from the device information storage section 14. It is 
assumed that, in the device information of the printer 4, the "size" is 20 cm in the X 
direction and 30 cm in the Y direction, the "origin position" is 0 cm in the X direction 
and 0 cm in the Y direction, and the "left margin", the "right margin", the "upper 
margin" and the "lower margin" are respectively 0 cm. 

At this time, aligning the origin position in the print data of the printer 3 
with the origin position obtained from the device information of the printer 4, the 
printable area is found to be 20 / (20 - 1 - 1) = 1.1 times in the X direction and 30 / 
(30 - 1.5 - 1.5) = 1.1 times in the Y direction. Therefore, using the position of the 
character specified in the print data of the printer 3 (0,9 cm in the X direction and 
26.1 cm in the Y direction), calculation is made as 0.9 x 1.1 = 1.0 cm in the X 
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direction and 26.1 x LI = 28.7 cm in the Y direction. Based on this calculation, the 
print data is regenerated and transferred to the print data managing section 18. 

The transferred print data is transmitted to the printer 4 via the data 
transmitting section 20, and printed in an almost similar print structure to that for the 
printer 3. 

[Other Embodiments] 

Besides the above-described embodiments, the following modifications 
can be made in the invention. 

(1) Although the status of the printer is checked and the alternative printer is 
searched for after the print data has been created in the second embodiment, the 
status of the relevant printer may be checked before the print data is created. In this 
case, if the relevant printer is not available for printing, then the alternative printer 
is searched for and the print data for the alternative printer is created. 

(2) Although the case where the network station is provided in the network for 
converting print^equest data into print data for a specified printer, this function may 
be implemented by the other devices in the network, such as the application server 2. 

The present invention has been described with reference to the 
embodiments. However, various modifications can be made within the scope of 
technical spirit of the invention, and such modiHcations are not excluded from the 
technical scope of the invention. 

Industrial Applicability 

In the system of the present invention, even when the same form is printed 
with the printing devices 3 and 4 having different device information, the device 
information of the printing devices 3 and 4 is checked in advance to automatically 



19 



generate print data. Therefore, the form can be printed without changing the form 
definition and/or redesigning the form for each printer. That is, data and formats can 
be designed without considering individual printer devices. 

Further, there is no need for dedicated software and a device driver for 
each device, and a new printer device can be easily connected to a network system. 

Moreover, the system of the invention allows system management in an 
integrated fashion and facilitates system maintenance. 
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